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DELAY AMP 




• WIDE RANGE OF DELAY 

• DELAY UNITS MAY BE CASCADED 

• ALL SOLID STATE 

• COMPENSATE FOR BOTH LEVEL AND DELAY 

• COMPACT 5V4 inch PACK 

• CONTAINS SIX EQUALIZING SECTIONS 

• SIMPLE OPERATION 

• CONTINUOUSLY ADJUSTABLE 


order. The 475 A is so designed that any delay section is 
available at any frequency — that is, the maximum delay 
at 1 .4 Kc, for instance, can be increased by switching more 
than one delay section to that frequency. In addition, 
amplitude control is provided to either increase or decrease 
level at the frequency to which a section is tuned. An 
option provides up to + 40 db of flat gain, with a four 
step attenuator, to compensate for line losses. 


APPLICATIONS 


DESCRIPTION 

Delay is continuously adjustable from approximately .25 
to 2.5 msec, per section at frequencies of 1, 1.4, 1.6, 2.0, 
2.4, and 2.8 Kc. Other frequencies available on special 


The Model 475 A Delay Equalizer may be used on voice 
and data transmission lines to equalize the delay across 
a frequency band. Amplitude variations may also be equal- 
ized through active variable gain sections in the instrument. 
In addition, the 475 A equalizer has found usage in labora- 
tory work for adding compensation during development 
of prototype communications equipment. 
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ELECTRICAL SPECIFICATIONS 


MECHANICAL SPECIFICATIONS 


ALL SOLID STATE 
DELAY 


SIZE 

5 V 4 " height X 19" width x 12" depth. Standard is 19" rack 
mounting 


Approximataely .25 to 2.5 msec, delay at 1, 1.4, 1.6, 2.0, 
2.4 or 2.8 Kc. Delay is continuously variable over this 
range. This delay is achieved with one section. Six sections 
are provided, and any of the above frequencies is available 
with any section. Delays may be cascaded in any desired 
combination. 


AMPLITUDE 

Nominal gain = 0 DB (40 db with optional amplifier) 
Level, 0 DBM 

Can be varied approx. =t 3 DB at selected frequencies. 

IMPEDANCE 

Input and output balanced impedance, 60012 ±5% 

INPUT POWER 

115V, 50/60 cycles 


WEIGHT 

Approximately 15 lbs. 


PRINCIPLES OF OPERATION 

The 475 A contains six transistorized delay modules. The 
transfer functions of each module can be adjusted so that 
it has a phase shift which varies with frequency in the 
manner of a resonant circuit. This phase shift becomes 
zero at the center frequency to which the unit is tuned, 

but the rate of change of phase, is a maximum at 

this point. By means of appropriate summing of the input 
and output voltages of the delay module, the amplitude 
variation with frequency can be zero, or a gain or loss of 
approximately 3 db. can be obtained. By effectively vary- 
ing the Q of the resonant circuit in the delay module, a 
wide variation in delay can be achieved. 


ALSO AVAILABLE: 

TRANSMISSION AND DELAY MEASURING SET 
TYPE 451A/452A 

DESCRIPTION . . . 

The Type 451-^A-452-A Set measures envelope or phase 
delay on telephone lines. This set consists of two units, the 
451 -A transmitter and 45 2- A receiver. 

The transmitter delivers a carrier frequency adjustable from 
200 cycles to 12 kilocycles. A motor will continuously 
sweep the frequency over the range, or the frequency can be 
adjusted manually. Output is adjustable from “20 to +10 
dbm. The measurements of delay, which are on a relative 
basis, are shown on a meter, registering either 2 or 20 

milliseconds full scale. Transmitter and receiver are engi- 
neered to match a 600 ohm telephone transmission circuit . 
Besides measuring envelope delay, this equipment is appli- 
cable to loss-frequency testing on telephone facilities. Be- 
cause of its ability to read delay directly in tenths of milli- 
seconds, the equipment is relatively foolproof, with little 
likelihood of errors of interpretation of readings. 

The Type 451-A - 452-A Delay Measuring Set was designed 
especially for use on telephone lines, and is not an adaptation 
of other types of equipment to this application. 


SPECIFICATIONS . . . 

Transmitter Carrier Frequency: Adjustable from 200 cycles 
to 12 kilocycles, either manually or continuously by a 
motor. 

Output Range: Adjustable from “20 dbm to +10 dbm; 
an external oscillator may be connected to extend range 
to 24 kc. 

Resistance: Transmitter and receiver designed to match 
600-ohm telephone line. 

Delay Measurements: 2 milliseconds or 20 milliseconds 
full scale. 

Modulation Frequency: 25 cycles. 

Power: 105-125 volts, 60 cycles requiring approximately 
1.5 amps. 
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